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with Al-free QWs in AlGaAs waveguides for laser diodes emitting at 800 nm/' by Erbert et al 
(herein "Erbert"). 

The rejections are substantially those from the Office Action of February 13, 2001 (Paper 
No. 7), the Examiner stating that Applicants' arguments of May 14, 2001 (Paper No. 8) are 
unpersuasive because the teachings of Erbert are not addressed. The Examiner additionally 
asserts that reducing residual carrier loss, as compared to the reduction of free carrier absorption 
taught by Gokhale, is an advantage that would naturally flow from following the suggestions of 
the prior art and cannot be the basis for patentability when the differences would be obvious. 

Applicants respectfully traverse § 103(a) rejections for the reasons set forth below. 

Regarding the Examiner's assertion that reducing residual carrier loss, as compared to the 
reduction of free carrier absorption taught by Gokhale, is an advantage that would naturally flow 
from following the suggestions of the prior art, the Gokhale article merely discloses that the 
reduction of transmission loss is effected by reducing the overlap of the optical mode v^th the 
highly doped cladding regions of InGaP. Further, in view of the fact that the loss also depends 
on the quality of the crystals, Gokhale merely discloses data, on the basis of which the above 
observation about the Gokhale article is justified. 

On the other hand, Applicants have found in experiments, in which the number of 
quantum wells is changed from 1 to 4 under the substantially constant light distribution in the 
combination of an active layer of InGaAsP with a cladding layer of AlGaAs, that transmission 
loss is substantially constant, /.e., 2 cm'^ per one quantum well, and increases in proportion to the 
number of quantum wells, and that the loss in the semiconductor laser is mainly governed by loss 
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by the quantum wells themselves . This shows that the loss due to the overlap of the optical 
mode with the cladding layer is substantially neglectable compared with that due to the quantum 
wells. 

Further, as shown in Fig. 14, the Applicants have found in experiments, in which the 
thickness of the optical waveguide layer was changed imder the same parameter (the loss is 
2 cm** per one quantum well) as Fig. 13, and the number of quantum wells is 1 or 2, that the loss 
is determined by the ratio of the overlap of the laser light with the quantum well layer . 

Therefore, the Gokhale reference teaches away from these conclusions regarding loss, 
such that the associated benefits would not flow from the teachings of Gokhale, since there 
would be no recognition of how to design the laser structure to minimize these losses. 

Further, the Applicants have found in the above mentioned experiments that the use of a 
cladding layer including Al and an active layer made of hiGaAsP would provide the same 
characteristic of the loss as that of all Al-free lasers. 

The cause of the overall transmission loss of a laser depends on the structure of the 
semiconductor diode element to be used. This is clear from the differences between the present 
invention and Gokhale regarding the causes of the loss of the laser. 

Therefore, Applicants submit that the Examiner's assertion that reducing residual carrier 
loss, as compared to the reduction of free carrier absorption taught by Gokhale, is an advantage 
that would naturally flow from following the suggestions taught in the prior art is incorrect. 

Additionally, the Examiner states that "Erbert teaches the structure of Al-Free QW's in 
AlGaAs waveguides ... in order to reduce degradation of lasers containing Aluminum in the 
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active region. In addition, it is well known in the art of lasers that a lower cladding is used to 
further absorb unwanted emissions of the QW region and further confine the laser guided within 
the waveguide structure. Therefore it would have been obvious to someone of ordinary skill in 
the art of semiconductor lasers at the time of the invention to use AlGaAs as an upper and lower 
cladding layer to conform with conventional practice while making the QW free of Al to 
decrease the rate of laser degradation." Paper No. 11, paragraph bridging pages 3-4. 

Regarding Erbert, Applicants did discuss the use of AlGaAs cladding layers, which the 
Examiner proposed to get from Erbert, in the Amendment of February 13, 2001 (Paper No. 8): 

"Applicants submit that substituting AlGaAs for the InP cladding layer of 
Fiddyment "to absorb unwanted emissions of the QW region and further confine 
the laser guided within the waveguide structure" is not suggested by the applied 
art. Specifically, Gokhale teaches to reduce the overlap of the optical mode with 
the cladding layer, to reduce free-carrier absorption in the cladding layer, and to 
decrease confinement, by widening the optical waveguide layers. See Gokhale 
page 226, column 2. Waveguide broadening decreases the confinement factors of 
the laser mode in the cladding layers, thereby reducing losses. See Gokhale page 
2267, column 2 to 2268, colunrn 1, and Fig. 2(a) and 2(b). Fiddyment forms the 
device utilizing an etching method that relies on the etching of the InP layer 7, 
"without appreciably attacking quatemary layer 5". See Fiddyment column 6, 
lines 50-57. If, as the Examiner suggests, AlGaAs is substitute for InP, it is 
uncertain from the teachings of the applied references as to whether the etching 
method and/or structure of Fiddyment would have to be further modified. Any 
such uncertainties should be construed against the Examiner. Moreover, in view 
of the teachings of Gokhale regarding the widening of the optical waveguide 
layers, which the Examiner relies upon to support widening the optical waveguide 
layers of Fiddyment, there would be no motivation to substitute AlGaAs as the 
cladding layers to absorb unwanted emissions." Paper No. 8, page 7. 

Applicants submit the following comments to supplement the argxmient from Paper No. 

8. 
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Erbert teaches Al-free active regions "embeded in an AlGaAs-waveguide structure." See 

Erbert, page 46, end of paragraph 2, and Fig. 1. As the Examiner states, Erbert does suggest that 

Al in the active region is a "potential source of degradation." See Erbert, page 46, middle of 

paragraph 2. Erbert states that "[u]sing an AlGaAs-waveguide the leakage currents are reduced 

probably due to the higher band-offsets in the conduction band between the QWs and the 

AlGaAs barriers in comparison to quaternary ones." See Erbert, page 46, middle of paragraph 5. 

However, these teachings are irrelevant , as one skilled in the art would not swap the InP 
cladding layer of Fiddyment with AlGaAs. The Examiner has not addressed the argument from 
Paper No. 8, that substituting AlGaAs for the InP of Fiddyment results in uncertainties as to 
whether the etching method and/or structure of Fiddyment would have to be modified. The InP 
is important to the teachings of Fiddyment, as the etching characteristics of the material, in 
comparison to the waveguide materials, are essential to the creation of the semiconductor 
structure. Such uncertainties about the viability of the combination should be construed against 
the Examiner. Without a showing that such a substitution is possible in the invention of 
Fiddyment, the Examiner's rationale is improper. See MPEP § 2145. 

Moreover, while Erbert suggests benefits to having a waveguide layer which includes 
aluminum, Erbert explains no specific benefit to having aluminum in the cladding layers {i.e., p- 
and n- AlGaAs layers, see Fig. 1). Applicants interpret the Examiner's argument to imply that 
since "it is well known in the art of lasers that a lower cladding is used to further absorb 
unwanted emissions of the QW region and further confine the laser guided within the waveguide 
structure," that the benefits taught for Al waveguide layers by Erbert would also benefit the 
cladding layers. 
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However, if broadening the optical waveguide layers of Fiddyment to meet the claimed 

0.25 Jim limitation is suggested by Gokhale, as the Examiner asserts, then the reasoning for this 

broadening must be considered. Gokhale teaches that broadening "decreases the confinement 

factors of the laser mode in the cladding and QW layers and therefore decreases the internal 

loss..." See Gokhale, page 2267, bottom paragraph of right column. This broadening is to 

"lower free-carrier absorption" and "improve extemal differential efficiency" by reducing the 

overlap of the optical mode with the higher doped cladding regions. See Gokhale, abstract and 

page 2266, column 2, A consideration is the choice of materials for the cladding. See, e.g., 

Gokhale, page 2267, column 1. 

One example of why the choice of materials is important is the free carrier absorption. 
Free carrier absorption, as is knovra in the art, is affected by wavelength and material. See 
attached excerpt from Guided- Wave Optoelectronics by Tamir (Ed.). As illustrated in Gokhale 
(see, e.g., page 2266, "Introduction"), Erbert (see, e.g., the title), and Fiddyment (see column 1, 
lines 43-46), aluminum-based materials are used in devices operating in the range of 0.8-0.98|im. 
However, Fiddyment, which uses InP cladding, is operating in the range of 1.3 to 1.6)im. See 
column 1, line 29-30, Figure 9. 

If one skilled in the art were trying to modify Fiddyment in view of the teachings of 
Gokhale and Erbert, and seeking "an upper and lower cladding layer to conform with 
conventional practice'' as the Examiner asserts, they would logically choose materials that are 
"conventional practice" for the wavelength they are operating at, rather than choosing a material 
conventionally used for a different wavelength. Thus, in view of the teachings of Gokhale, there 
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is suggestion away from using the AlGaAs of Erbert for the cladding layers of the device of 
Fiddyment, as AlGaAs has not been shown by the Examiner to be "conventional" at the 
wavelength taught in Fiddyment. 

Applicants assert that claims 2, 4, and 5 are also patentable, at least as fiirther limitations 
on independent claim 1, for the reasons offered above. 

Further, the Examiner asserts, regarding claims 5 and 6, that "optimization within the 
prior art conditions or through routine experimentation is not inventive. MPEP § 2144.05. Here, 
the Applicant has optimized the thicknesses of the waveguide layers and cladding layers as 
disclosed and taught by the prior art as discussed above." Paper No. 11, page 4, paragraph 3. 

"A particular parameter must first be recognized as a result-effective variable, i.e., a 
variable which achieves a recognized result, before the determination of the optimum or 
workable ranges of said variable might be characterized as routine experimentation." MPEP 
§2144.05(II)(B). 

Regarding claim 5, there is nothing in the applied art to suggest recognition of an 
advantage to asymmetrically thick optical waveguide layers, as the applied art employs 
symmetric waveguide layers. As taught in the present specification, using different thicknesses 
shifts the quantum well layer "from a position in which the light intensity is maximized and the 
optical confinement factor F is reduced, and accordingly, the light density in the quantum well 
can be reduced when the thicket one of the optical waveguide layers is not smaller than 0.25 
)im." Page 26, line 26 to page 27, line 8. 
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Further, regarding claim 6, Fiddyment teaches that "[fjor the confining effect to be 

substantial in optical devices, the first elevated semiconductor portion is likely to have a width of 

not more than about 15 |im ... [u]sually the width will be at least 1 |im, commonly 2 ^im or 

more." See colunm 3, Unes 50-54. Therefore, Fiddyment did attribute an importance to the 

thickness of the cladding layer. 

In view of the above, reconsideration and allowance of this application are now believed 
to be in order, and such actions are hereby solicited. If any points remain in issue which the 
Examiner feels may be best resolved through a personal or telephone interview, the Examiner is 
kindly requested to contact the undersigned at the telephone number listed below. 

Applicant hereby petitions for any extension of time which may be required to maintain 
the pendency of this case, and any required fee, except for the Issue Fee, for such extension is to 
be charged to Deposit Account No. 19-4880. 



Respectfully submitted, 



SUGHRUE MION, PLLC 

2100 Permsylvania Avenue, N.W. 

Washington, D.C. 20037-3213 



David A. Klein 
Registration No. 46,835 



Telephone: (202) 293-7060 
Facsimile: (202) 293-7860 



Date: February 1, 2002 
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